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SUMMARY  
The Victorian government implemented legislation for all new houses to achieve a 6 star 
rating since May 2011. It is found that having a higher star rating would provide financial and 
environmental benefits, however the question remains- is this sufficient to satisfy the 
occupants living in such houses? Are the occupants actually satisfied with the amount of 
money they have invested in their home? This study investigates the level of satisfaction of 
occupants living in different star rated houses, and explores if there is a link between the star 
rating of the house and the satisfaction of the occupants living in such houses. 
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1. INTRODUCTION 
Australia is responsible for the world’s highest per capita green house gas emissions, 27% 
higher than the US, and also almost double the average for other industrialized nations around 
the world. Studies indicate that the Australian residential Sector is responsible for up to 30% 
of the Australian Greenhouse Emissions (Enker, 2007). Furthermore, the residential sector in 
Victoria accounts for 18% of Victoria’s total greenhouse gas emissions. Residential sector 
energy emissions in Victoria increased by 20% between 1990 and 2005 and are projected to 
increase by another 11% by the year 2020, (GWA, 2008).  As an initiative to minimize 
greenhouse gas emissions in Victoria, as of 1
st
 of July 2005, all new homes constructed had to 
comply with the five star rating. Victorian government is pushing to have more energy 
efficient dwellings in Victoria, which ultimately would reduce greenhouse gas emissions. 
With the introduction of the five star rating system, the Victorian Government aimed at 
creating a Greener Victoria, by initiating sustainable development within the residential sector 
by reducing greenhouse emissions. The Government also predicted that over a period of 20 
years, this would result in up to 1800 new jobs in assessing new houses for five star 
compliance (Enker, 2007). 
 
A survey carried out in 2006 revealed that there were close to 2 million households in Victoria 
alone that were built before the introduction of the five star energy rating system (Australian 
Bureau of Statistics, 2006). These dwellings would not fall under the jurisdiction of the 5 star 
energy rating system, and would continue releasing higher amounts of green house emissions 
and consume more energy compared to the newer houses built after the introduction of the 
five star rating system. The Victorian Government saw the importance of getting these houses 
up to five star standard. As a result, in May 2008, legislation was passed stating that if a 
renovation or extension for a dwelling is more than 50% of the original volume of the 
building, the whole building must comply with the 5 star standard, and where the renovation 
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or extension is less than 50% of the original volume, only the new or extended part must 
comply with the 5 star standard (Building Commission: Inform 2007, p. 7-6). Following the 
success of implementing legislation that all new homes and certain renovation projects 
needing to achieve a 5 star rating, the Victorian government implemented new legislation 
stating all new houses to achieve a 6 star rating from May 2011. There is no doubt that the 
requirements will be further tightened in the coming years 
 
Previous studies proved the financial benefits of having a star rated dwelling in Victoria. The 
financial benefit is due to the reduced consumption of energy for heating and cooling. Having 
a higher the star rating for a dwelling will have higher financial and environmental benefits. In 
addition to financial and environmental benifits, another most important and influential 
benefit of owning a star rated house is the level of satisfaction of occupants living in the house 
(figure 1). However, the question arises, are the occupants actually satisfied with the capital 
they spend to achieve that star rating? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Benefits of a star rated house 
 
There is limited research in this area. In order to get a complete understanding about the 
benefits of such regulation, it is important to conduct a post regulatory study to investigate the 
satisfaction of the occupants living in such houses. This paper investigates the level of 
satisfaction of occupants in their dwelling and the relationship between occupant satisfaction 
and star rating. This paper also investigates the occupant satisfaction and its relationship with 
the operational costs of star rated house. A questionnaire survey was adopted to collect 
information such as occupants’ level of satisfaction as well as the type of heating and cooling 
systems available. The level of satisfaction with respect to the indoor environmental quality 
such as thermal comfort and daylighting was explored. 
 
2. FINANCIAL BENEFITS OF STAR RATED HOUSE 
House energy rating through the Nationwide House Energy Rating Scheme (NatHERS), uses 
computer simulations to assess the potential thermal comfort of Australian homes on a scale 
of zero to 10 stars, (similar to the scheme used on household  appliances). The more stars, the 
less likely the occupants need cooling or heating to stay comfortable. To achieve this star 
rating for a house, several factors are taken into consideration, such as passive design, window 
positioning and also appropriate heating, cooling and water management systems of the 
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dwelling. Some of the design solutions include orientation, size and positioning of windows, 
sun shading, selection of proper façade materials, insulation etc. 
 
Previous studies showed that in order to build a six star rated house, one needs to spend 
$10.00 per m
2
 more in comparison to a five star rated house (Visna, 2011). The average cost 
to achieve a six star dwelling is increased by about $4,500 when compared to the cost for 
achieving the five star dwelling. Similarly, there is an increase of about $40 per m
2 
to achieve 
seven star rating, while the average cost to achieve a seven star dwelling is increased by about 
$14,000 when compared to the cost for achieving the 6 star dwelling.  
 
Table 1 shows the average saving in operational cost estimated from different star rated 
houses collected from various reports from energy assessors. This shows that the cost of 
heating and cooling a five star house is around $31 per m
2
. If that house was upgraded to 6 
stars, the house would save $5.52 per m
2, 
and if the house was upgraded to 7 stars from the 
original 5 star rating, then the saving on heating and cooling per m
2
 is $8.51. 
 
Table 1: Estimated Cost saving  
Type Cost saving per year 
5 star $350 
6 star $831 
7 star $1763 
 
The cost savings indicated in table 1 portrait the financial benefits of having a star rated 
dwelling in Victoria, and the financial benefit is due to the reduced consumption of energy for 
heating and cooling. This reduced consumption of energy would result in releasing lower 
levels of green houses gases.  
 
3.  METHODOLOGY 
An online questionnaire survey was adopted to collect the necessary information. The 
questionnaire contains 30 questions and is divided into three sections to collect the necessary 
information. Section 1 is designed to collect general information of the houses; section 2 is 
designed to collect more specific information such as heating and cooling arrangements of the 
house that is related to the star rating, and section 3 collects information about the operating 
cost. Table 2 shows some of the questions asked. One of the requirements for participation is 
that the occupants should have been living in the house for at least 12 months, allowing them 
time to adjust to the conditions of the house. Architects and Energy Rating Assessors were 
approached to identify potential participants and distribute the link to the online survey to the 
participants. The survey uses a 5 point likert scale to gauge the level of satisfaction of the 
occupants regarding the different aspects of the house. 
 
Table 2: Survey Questions 
Question 10 How often do you use your Heating in the Winter period? 
Question 11 On an average, how many hours per day would you have your 
heater on in the winter period? 
Question 12 What is your most common heater thermostat setting? 
Question 13 How often do you use your air-conditioning in the summer 
period? 
Question 14 On an average, how many hours per day would you have your 
Cooling System on in the summer period? 
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Question 15 What is your most common cooling thermostat setting? 
Question 16 How comfortable is your house in winter and summer without 
the use of heating and cooling 
Question 17 How comfortable is your house in Winter and Summer when 
using mechanical heating and cooling 
Question 18   How satisfied are you with the day light in your house? 
Question 19   Do you have to switch on the lights during the day 
Question 20   On an average, how many hours per day would you have the 
lights on in the day time? 
Question 21 How satisfied are you with the controllability of daylight in your 
house? 
Question 22   How satisfied are you with the controllability of artificial 
lighting in your house? 
Question 23   How satisfied are you with the amount of glare in your house? 
Question 24 How happy are you with the level of comfort in your house, 
when compared to the dependence of heating, cooling and 
lighting? 
Question 25 How happy are you with the level of comfort of your house, 
when compared to the dependence of heating, cooling and 
lighting reflected in your energy bills? 
 
4. RESULTS AND DISCUSSIONS 
 
4.1 HEATING AND COOLING 
Looking at the occupants living in houses with no star rating, most of them feel moderately 
comfortable in winter and summer without the use of heating and cooling and very 
comfortable with the use of heating and cooling. For five star houses, the participants had a 
mixed response without the use of heating and cooling and most of them were very 
comfortable with the use of heating and cooling. For six star houses, most people were 
moderately comfortable without heating and cooling and very comfortable with the use of 
heating and cooling. It can be seen that there is no significant difference in the level of 
comfort between these different houses especially without the use of artificial heating and 
cooling. For all the types of houses, people were very comfortable with the use of artificial 
heating and cooling. When the mode of the response for each of the house types were 
tabulated, it was found that there is a slight increase in the satisfaction levels for higher star 
rated house. This shows a trend where the level of satisfaction increases with the star rating. 
However this need to be further verified with more number of participants. 
 
4.2 DAYLIGHTING 
Questions were asked regarding the level of daylighting, artificial lighting and their 
controllability. For houses with no star rating, people were moderately satisfied with the 
daylight and its controllability, though they have to switch on the lights sometimes in the day. 
For five star houses, most of the people were very satisfied with the daylight and its 
controllability. For six star houses, most people were moderately satisfied with the daylighting 
and for seven star houses most people were very satisfied with daylighting and its 
controllability. To summarise, no significant correlation is found between star rating and the 
daylighting in a house. Lighting power density is an important consideration for six star rated 
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house and the maximum allowed for a house is 5 W/m
2
. However, it is not clear if integration 
between the daylighting and artificial lighting is considered in the design.  
 
4.3 OPERATING COST 
In order to carry out this part of the study, questions were asked about the cost for electricity 
and natural gas on an annual basis. The floor area of the house, excluding garages and other 
outdoor areas would help to find out the cost of electricity and gas per meter square. The cost 
per unit area of different types of houses were compared to determine if there is any 
correlation between the star rating, and operational cost. Table 3 shows the utility bills for all 
the houses. For houses which are not star rated, it can be seen that the average cost of 
electricity per year is around $1,490 and the average cost of natural gas is around $ 1,200. 
This is a total of $14.84 per square meter after normalizing with floor area. For five star 
houses average cost per meter square is around $12.33 and for 6 star houses the average cost 
is around $11.05. This is much lower than the estimated value as per table 1 indicating a great 
deviation from the predicted benefit. 
 
Table 3: Operational energy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The last two questions were intended to test the overall comfort in terms of the dependence of 
heating, cooling and lighting as well as with respect to the energy bills. People were generally 
satisfied with the level of comfort of their house, when compared to the dependence of 
heating, cooling and lighting. Occupants of all types of houses have a generally low level of 
satisfaction with the level of comfort in comparison to their energy bills. This implies that 
people expect to have less reliance on artificial heating/cooling for higher star rated houses 
and they are not really achieving the cost saving as expected. 
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5. CONCLUSION 
This study investigates the link between the star rating of the house and the satisfaction of 
occupants. The study establishes that there is no significant correlation between the star rating 
of the house, and the satisfaction of occupants. Most of the people participated in the survey 
were not very comfortable without the use of artificial heating and cooling. Furthermore it 
was established in this study that the operating costs decrease with increase in star rating, 
showing that participants living in higher star rated houses may be more satisfied with their 
energy bills. More focus should be given for proper provision of dayligting and its integration 
with artificial lighting. The small number of participants is a limitation of this study, hence 
further study need to be conducted by involving more participants. 
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